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Peace with Russia: Realism 


or Unrealism? 
Se 


From Chicago 


Mr. Brown: The government-of the United States has been called 
jupon to make a momentous decision—a decision which may determine 
hether millions of people live or die. 
The question which must be answered can be put into a few words: 
¥Should we, or should we not, make an all-out effort to produce the so- 
called “hydrogen bomb”? 
The limitations of secrecy have prevented a full and open ae cosciou 
pot this bomb by those scientists who know the most about it. Nevertheless, 
jthere are certain facts which are so well known to scientists all over the 
world that they cannot be properly considered classified. As an atomic 
scientist I can say these things here: 
| First, it is probably possible to build such a bomb. It requires no knowl- 
edge of secret data to compute the conditions under which a nuclear ex- 
lplosion can be started in the light elements, such as hydrogen or lithium. 
IOf course, as with any major technological development, one can never 
ibe sure that it will work until it is tried. Nevertheless, the fact that calcu- 
Hlations give strong indication that such a bomb would work must be 
taken seriously. This is knowledge common among scientists all over 
ithe world. 
| Second, it is very simple to obtain a rough idea of the explosive effect 
lof such a reaction. It seems clear that the explosive effect would be much 
greater than that of ordinary atomic bombs. Exactly how much greater 
the destruction would be is difficult to estimate, but it would appear quite 
possible for such a bomb to devastate an area of three hundred square 
imiles. If dropped centrally in New York, London, Paris, or Moscow, 
possibly two million or more people could be killed by a single explosion. 
Third, there is absolutely no reason to believe that the Russians cannot 
ibuild such a bomb. We seem to have a national obsession that the Rus- 
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sians are not capable in science—an obsession which persists in spite o¢ 
the fact that they succeeded in exploding their first atomic bomb in : 
time interval corresponding to the minimum estimates made by our owr: 
scientists many years ago. Clearly the scientists of the Soviet Unior: 
possess basic knowledge which is necessary; and the direction which: 
must be taken in order to produce such a bomb is so obvious that it 1: 
inconceivable that the Soviet scientists do not see clearly the steps to be 
taken. Indeed, we know that, as long ago as the 1930’s, the Russians 
seriously considered the possibilities of producing atomic energy, utiliz: 
ing the light elements. Then there were too many technological difficull 
ties. Now many of the obstacles have been passed. : 

In the presence of the cold war, in the absence of anything approach 
ing a stable peace, there is little reason to believe that the Russians wil] 
not build such a bomb. Indeed, if the Russians have already made the 
decision to proceed with this development, then they are probably aheac 
of us, for our own progress in new developments has certainly been muck: 
slower than it was during the war. One need point only to the fact that a 
very large percentage of the most famous physical scientists in America 
was employed on the bomb project during the war and that almost none 
of these men is now in full-time employment with the Atomic Energy 
Commission. There are probably few scientists who would like to claim 
that our present rate of progress is more than one-tenth of what it was 
during the war. There has been no sign of an appreciable increase of 
pace in recent months. 

Perhaps the most important single feature of the hydrogen bomb is 
that there may well be no upper limit to the destruction which is possible. 
We know that ordinary atomic bombs cannot exceed a certain limit of 
destruction; but, with hydrogen bombs, almost anything may be pos- 
sible. Because of this we scientists can only ask: Where will it all stop? 
When will scientists be permitted to stop this terrible business of devis- 
ing increasingly effective means to kill and to destroy? How far will we 
go before we appreciate that war must be a thing of the past? 

Whether or not we should put a great effort into the building of a 
bomb some thousand-fold more powerful than the present atomic bomb 
is a terrible decision. Clearly it cannot be answered out of context of the 
question: Is a real peace with Russia possible? But even while we worry 
about whether we should make such a bomb, we mu‘c face the question 
whether a military defense is meaningful any more. What happens to 
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armaments superiority if even the weaker nations can completely destroy 
‘the stronger? 

It seems clear to many of us that the decision to make or not to make 
such a bomb is probably a decision which should be made by the Amer- 
ican public in full knowledge and understanding of the facts and terrible 
potentialities. 


From New York City 


_ Mr. Suarp: In this grim situation, Brown has reminded us of the 
circumstances in which we meet-to discuss the question of peace with 
Russia—realism or unrealism? 

| White, you have been chairman of a committee which prepared a 
report recently published by the Yale University Press, Quaker Propo- 
sals for Peace. 


i 


Mr. Wuite: The Quaker committee considered the whole problem of 
relations between the United States and the Soviet Union and reached 
the general conclusion that improved relations are possible. Our group 
included businessmen and scholars with experience in relief and re- 
habilitation work, from Finland down through Poland, Hungary, 
| Austria, Germany, into Palestine, and over on both sides in China. 

Our conclusions were based on this set of considerations: First, we felt 
‘that there is a widespread and sincere desire for peace, even though 
many people feel that we can attain peace only through war. Secondly, 
we came out of our studies with the conviction that both the Soviet 
Union and the United States are going to continue to exist in this world 
for a long time and that, while there are many drastic differences be- 
i tween the two countries and their systems, there are also some important 
similarities. We feel that it is possible for them to accommodate them- 
‘selves to each other sufficiently so as to coexist. Third, we felt it highly 
probable that the present tension between these two countries is based on 
mutual fear of attack by the other one. We think it improbable that 
this fear can be overcome by armament competition. Indeed, we think 
that it is desirable to reduce armaments and to reduce the whole reliance 
Son military weapons before the burdens of an arms competition weaken 
ithe very democratic institutions which we are interested in preserving. 

On the basis of those considerations, we suggested what we felt were 
some constructive actions which might be taken by the United States at 
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this time, as samples of a whole program of general settlement. Specif< 

ically we indicated concrete steps which could be taken with respect tox 

East-West trade, with respect to Germany, and with respect to strength- 

ening and developing the United Nations, particularly in armaments: 

control." 
Mr. Suarp: Chamberlin, what is your opinion of this approach? 


Mr. CuaMsertin: I read this Quaker report, and I certainly sympa-: 
thize with its spirit and would be inclined to indorse it fully, if there: 
were the slightest sign that there were any similar ideals on the others 
side of the Iron Curtain—if there were any Quaker spirit in the Polit— 
buro or in the Kremlin. 

Unfortunately we have learned, or should have learned by this time,, 
that Soviet bad faith and bad will must be taken for granted. Here is: 
Lenin’s formula for bad faith, and I quote from one of his books: 
which, of course, is entirely authoritative for the Soviet population:: 
“Tt is necessary to use any ruse, cunning, unlawful method, evasion, con-- 
cealment of truth.” Here is Lenin’s formula for bad will, for the inevi-- 
tability of ultimate conflict. I may add that that same formula is repeated, 
again and again, in the writings of the Soviet dictator, Joseph Stalin. 

I quote again from Lenin: “It is inconceivable that the Soviet Repub-: 
lic should continue to exist for a long period side by side with imperial-: 
ist states. Ultimately one or the other must conquer. Meanwhile, a. 
number of terrible clashes between the Soviet Republic and the bour-. 
geois states are inevitable.” 

This is unfortunately not just theoretical formulation. It has been ex- 
pressed in Soviet policies before the war, during the war, and since the 
war. I do not think even Adolf Hitler has a worse record for broken 
treaties, broken promises, disregard of obligations which it is inconven- 
ient to keep, and indifference to international public opinion. 

We have, just at this moment, a scandalous situation where the Soviet 
Union is trying to bully the U.N., by boycott, into accepting its protégé, 
Communist China. There in the U.N. the pages of recent history are 
simply strewn with Soviet broken promises. 

That leads me to ask White whether the proposals of the Quaker 
committee are based upon an assumption of automatic Soviet good faith 


1 American Friends Service Committee, The United States and the Soviet Union: Some 
Quaker Proposals for Peace (New Haven: Yale University Press, 1949). 
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and good will or whether they are what might be called “self-enforc- 

ing”—that is, whether they could be put into effect with safeguards 
against the possible consequences if the Soviet government should fail 
to keep its word. 


Mr. Wuite: That question gave our committee a great deal of con- 
cern. We talked about it with many officials in many governments and 
in the United Nations, and we consulted the outstanding experts who 
had dealt with the Soviet Union at various international conferences. 
_ Our feeling was that the situation is not so hopeless as you would 

imply. I would like to come back later to the specific proposals which 
were put forth, but, in general, I think that we can say that our commit- 
tee recognized that the primary drive of the Soviet Union at the present 
time seems to be in the direction of development of resources and of 
reconstruction. The Soviet Union has some of the dogmas to which you 
have referred. One of them, for example, is that capitalist countries will 
| be driven into war and that they will cause wars. It is within our power 
'to demonstrate the error of that dogma. 

Another dogma, it seems to us, is the one that dogma itself can be 
adjusted to history. You quoted some of the Russian leaders a moment 
ago. Let me quote this statement from Stalin on the problem of social- 
ism in one country: “What would have happened to the Party, to our 
revolution, to Marxism, if Lenin had been overawed by the letter of 
Marxism and had not had the courage of theoretical conviction to dis- 
card one of the old conclusions of Marxism and to replace it by a new 
conclusion affirming that the victory of socialism in one country, taken 
singly, was possible, a conclusion which corresponded to the new his- 
torical conditions.” 

Does that not raise the question of whether, by presenting the Soviet 
Union with new historical conditions, some of this resistance to peaceful 
: settlement can indeed be reduced? 


| Mr. Cuamperuin: If that is a plea for what some people might call 
“conciliation”—what others might call “appeasement”—I submit that 
that policy was tried and proved a pitiful bankrupt failure during the 
‘war. I do not think that anyone could have gone further in bending 
‘backward to satisfy Soviet demands and to relieve Soviet fears than 
President Roosevelt and Harry Hopkins did during the war. Roosevelt 
gave Russia half of Poland (which he had no moral right to give), large 
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slices of Germany and Austria, control of the Manchurian Railway, Port 
Arthur, the Kuril Islands, three votes in the United Nations. In retur 
for all this, he merely hoped to get from the Soviet Union cooperation im 
a world of peace and order. He died bitterly disillusioned. This policy ob 
appeasement, therefore, has been tried and failed. 

More recently, we have gone over to what I consider a far more¢ 
realistic policy and a more hopeful policy—the policy of organizing a 
free world, of giving our military guarantee to the countries of Western 
Europe, of cooperating with the free countries in economic reconstruc 
tion. While that policy cannot yet be pronounced a complete success: 
and while there are still many difficult problems to adjust, I do think that 
it has created a sense of security in Europe which one did not feel at all, 
let us say, two or three or four years ago. It was the impression which Il 
brought back from a trip to Europe last summer that our new policy off 
stepping in and underwriting the freedom of the west European coun- 
tries is giving definite and favorable results. 


Mr. Suarp: You are a special student in this field, Chamberlin, and! 
yet one can have some reservations about your interpretation of the his— 
tory. The history is ambiguous, as all history is. We can say that we: 
turned immediately to the attack, with regard to Russia, as soon as the: 
war was won and began to put pressure on the Russians. 

I am more interested now in asking about the implications of your 
proposal. Your proposal is that we stay with the cold war and continue 
with the effort to build up military superiority. What is the outcome of 
that going to be? 


Mr. CHamMBeErLIN: The outcome, I hope, will be the ultimate disinte- 
gration of the Soviet empire and the emergence of a united, free Europe. 
I do not favor, I would like to make this point clear, an aggressive or 
preventive war. 


Mr. Suarp: Why not? Why is that not the logic of what you were 
saying? 


Mr. Cuampertin: Because it would be a fearful responsibility to un- 
loose a war and a responsibility which, I think, no civilized democratic 
leader would want to take so long as there is even the one chance in ten 
or one chance in a hundred that war could be avoided. And there is 
always the possibility of crackup within the Soviet satellite states, perhaps 


THE UNIVERSITY OF CHICAGO ROUND TABLE 7 


even more than in the Soviet empire itself. So that the final responsibility, 
‘I think, for launching a war with Russia must rest with Moscow. 


Mr. Wuite: But does not the policy of relying primarily on military 
force, on a hydrogen bomb if you please, lead inexorably to a pre- 
ventive war? 


Mr. Cuameeruin: I do not think so. I think, on the contrary, that 
weakness invites attack much more than strength. The helplessness of 
Latvia, Lithuania, and Estonia did not save them from being overrun by 
ithe Soviet Union. The strength and knowledge that the whole military 
and industrial power of the United States are behind Western European 
countries have, I think, been an effective deterrent to Soviet attack on 
Western Europe. 


Mr. Suarp: It seems to me that we are faced with a certain amount of 
'what we could call “unrealism” in most proposals which we hear today. 
White, you seem to be a little unrealistic in your report in supposing that 
people generally want peace if by that you mean they do not want war, 
too. As I read history, people want both and are fascinated by war at the 
same time that they dread it. 

Similarly, Chamberlin seems to me to make a comparable simplifica- 
tion of the problem in supposing that we are the peace-lovers and the 
Russians the war-lovers. We have been aggressive. We are like other 
human beings. Byrnes went to the first London Conference suspicious. 
We have borne down on the Russians, from one point of view, ever since 
the war was over. But what seems to me more unrealistic about Cham- 
berlin’s proposal is that he does suggest that we are in for a long-time 
arms race. Arms races have led to only one end in the past—war! I see 
no reason to think that we can avoid war. 

It seems to me that one has to face the position that here we are taking 
a big chance that one side or the other will launch a preventive attack, 
and we will have a war. And it seems to me most unrealistic not to try 
for over-all peace negotiation at this time. Whether your precise propo- 
als will stand the test of criticism, or not, it seems to me high time for 
over-all negotiation. 


' Mr. Wurre: It seems to me that some sort of an attempt at an over-all 
agreement is in order at the present time and that strengthening of a 
policy which places reliance on our scientific ingenuity in developing 
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newer and better weapons at each stage ahead of our opponent is fa 
more dangerous, far more perilous, in the long run. 


Mr. Suarp: Do you see any time ahead, Chamberlin, when negotia4 
tions could be entered into? 


Mr. CuHaMBeERLIN: That is entirely, in my opinion, dependent upon < 
change of attitude and method in Moscow. If the Soviet government will 
restore free institutions in eastern Germany, if it will onde its occu4 
pation troops in Austria (along with the occupation troops of the 
Western powers, which is something for which we have been workings 
patiently and unsuccessfully now for years), if it will withdraw its 
armies within the Soviet frontiers, then I think that an atmospheres 
would be created. But I would be very skeptical of the results of a peace 
conference which would be begun without some very binding and 
specific assurances on all these points. I feel that, with those, we would. 
just repeat the humiliation, the failure, the defeat of Teheran, of Yalta, 
and of Potsdam. 


Mr. Suarp: In some ways this seems a most propitious time for am 
effort at over-all settlement. A little over a year ago, President Truman. 
in one of his campaign speeches, spoke of his effort to dispel the poison- 
ous atmosphere of distrust which has surrounded negotiations. Without 
charging either side with creating it, he said that he was going to set 
himself to dispel it. 


Mr. CHAMBERLIN: I would really very much like to know the opinion: 
of both of you gentlemen on perhaps the most dramatic question before 
us and one which figures quite largely, I think, in the Quaker report. 
That is the question of agreement on atomic disarmament. 

I believe that that problem is completely insoluble, because there are 
two reasons why the Soviet Union is practically, to my mind, a country 
which cannot be effectively controlled or inspected: First, there is its 
enormous size. It is almost three times the area of the continental 
United States. There is the inaccessibility of great areas of Siberia and 
Karaganda. There is the ease with which great atomic installations or 
caches of atom bombs or hydrogen bombs, or other deadly weapons, 
could be concealed. And, second, the character of the Soviet regime— 
its complete dictatorship and the absence of any kind of free public 
opinion. 
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So, along with that, and given the complete bad faith of the Soviet 
government which has been proved so often in violation of treaties and 
specific agreements, I would really like to know whether you think that 
there is any kind of self-enforcing scheme of atomic inspection and 
control. If there is no such scheme, what possible justification could 
there be for staking our very national existence on Soviet good faith 
which has hitherto been tried many times and always found wanting? 


~ Mr. Suarp: You have lived in Russia for many years, Chamberlin, and 
have a more vivid sense than many of us perhaps of some of those spaces 
and of the character of the population. On the other hand, White, you 
have consulted with men of some experience and some prominence in this 
field. You have spoken not only with students, or relief workers, or people 
of that sort, as I understand it. You have talked with people from the 
Atomic Energy Commission, and so on. 


Mr. Wuire: That is correct. We talked with a number of the officials 
' who have been concerned in some measure with these negotiations. 
We feel that there is a possibility of working out a general agreement 
affecting the limitation not alone of atomic weapons but of all conven- 
| tional weapons. That is, the time seems to be past when we can think of 
| limiting only one weapon. We are in for general disarmament if we 
are to have anything short of this alarming race between two nations 
| for the most powerful means of destruction. We feel that there is an 
_ opportunity to work out a program of inspection which would be agree- 
_able to the several nations concerned and would put a stop to the present 
hectic race. 


Mr. Cuamserun: Do you not think that the really essential condition 
' of a disarmament agreement which would stick and which would really 
bring a sense of security would be the dissolution of the Soviet dictator- 
ship? So long as that dictatorship lasts, and so long as it has this un- 
limited power over the minds and bodies of the Russian people, is it 
really conceivable that a few inspectors of the United States, even if they 
/ were admitted to Russia, could have any certainty of finding out about 
! hidden armaments? So long as the dictatorship persists, would there not 
always be the great danger that that dictatorship would find the means 
of circumventing any scheme of inspection, however conscientiously 
thought out, which might be devised? 
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Mr. Wuire: There is such a danger, just as there is danger in any kind 
of an agreement or international arrangement into which we enter. 
But it does not seem out of the realm of possibility that our physical 


scientists and social scientists could devise means of adequate inspection — 


with the same ingenuity and the same vision with which they devised 
these remarkable new weapons of destruction. It seems to me that we 
should put emphasis on such innovations in international relations rather 
than relying entirely upon the use of force. 


Mr. CuaMber.in: I would not suggest that we should rely entirely - 
upon the use of force. I think that the idea of a united, free Europe is — 


something which should be inscribed on our banner. That is a very fine 


ideal and one which would certainly surpass in attraction, to the masses 
of the European people, the grim prospect of Soviet domination of 
Europe. But I do feel that in the present world, unfortunately, while 
force certainly should not be the final arbiter, lack of force is likely to 
mean nothing short of a collapse and capitulation of our whole Western 
civilization. 

Mr. Wuirte: It seems to me, in summing up, that accommodation be- 
tween the United States and Russia does appear to be possible in the eyes 
of many observers. I feel we should work toward it by seeking, on the 
broadest possible front, concrete points at which cooperative action may 
be taken and agreement may be reached. We should avoid measures 
which build mutual fear and distrust and yet strengthen the very regimes 
which limit human freedom. 

Rather than put our faith upon “H-bombs,” that is, upon superior 
scientific ingenuity in an armaments race, we should stress constructive 
acts, such as long-range programs of technical assistance, in which we 
show our concern for workable steps toward world peace. 

I suppose this means a faith that all men, irrespective of creed or cul- 
tural heritage, can come into possession of free wisdom and tolerance 
and that the incomparable reaches of man’s soul can triumph even yet 
over those things which now divide us so deeply. 


Mr. Cuampertin: There is only one way to get along with the Soviet 
dictatorship and to preserve freedom and to avoid war: That is for 
America to be stronger militarily, politically, economically, and morally. 
American science is surer and better defense for our country than reli- 
ance upon nonexistent Soviet good faith. To disarm ourselves or to give 
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| up important strategic positions in Europe, in return for Soviet paper 
/ assurances which have been repeatedly proved worthless in the past, 
| would be just about as intelligent as to extend a loan upon the unsup- 
ported word of a fraudulent bankrupt. 

There is no peace in appeasement. There is no security in wilful blind- 
ness to the hard realities of the totalitarian part of the world. There is no 
, safety in retreat. It is only upon the basis of superior strength that we can 
hope to realize, ultimately, Senator Vandenberg’s fine nonpartisan idea— 
| honorable peace in a free world of free men. We want no more. We 
cannot safely settle for less. 


Mr. Suarp: In concluding, I should like to quote from Winston 
Churchill, who said a little over a year ago: “With all consideration of 
the facts, I believe it right to say today that the best chance of avoiding 
war is, in accord with the other Western democracies, to bring matters 
| toa head with the Soviet government and by formal diplomatic processes, 
with all their privacy and gravity, to arrive at a lasting settlement. 

_ “There is certainly enough for the interests of all if such a settlement 
could be reached. Even this method, I must say, however, would not 
‘guarantee that war would not come, but I believe it will give the best 
chance of coming out of it alive.” 


‘The Rounp Taste, oldest educational program continuously on the air, is broadcast entire- 
ly without script, although participants meet in advance, prepare a topical outline, and ex- 
change data and views. The opinion of each speaker is his own and in no way involves the 
responsibility of either the University of Chicago or the National Broadcasting Company. 
The supplementary information in this pamphlet has been developed by staff research and 
is not to be considered as representing the opinions of the Round TaBLE speakers. 


THE PROBLEM OF THE HYDROGEN BOMB 
or 


HOW TO MAKE A MINIATURE STAR ON EARTH* 
By WALDEMAR KAEMPFFERT 


A MEMBER of the Washington staff of this newspaper, Mr. James ; 
Reston, reported last week that the President is urged by higher officials | 
in his Administration to make another effort at reaching an agreement : 
with Stalin on the international control of atomic energy before he : 


decides whether or not we are to develop a hydrogen bomb—a weapon 
which bears about the same relation to the plutonium bomb that an 


infantryman’s rifle bears to a 75-millimeter fieldpiece. 


Ever since Senator Edwin C. Johnson of Colorado broadcast the news, 
much to the chagrin of the President, that a bomb was being developed | 


which would be a thousand times more destructive than one loaded with 
plutonium, the air has been full of hydrogen bomb talk. At a press 
conference held on November 28, 1949, the newspapermen did their 


best to worm out of Mr. David Lilienthal what information they could | 
on such a bomb. Mr. Lilienthal declined to hint that the Atomic Energy 
Commission, of which he is chairman, was even thinking of a hydrogen 


bomb. All that the newspapermen could extract—and that was from Dr. 
Henry D. Smyth of the famous Smyth report—was the assurance that 
the explosion of an atomic bomb, no matter with what it was loaded, 
would not set the atmosphere on fire. 

Both Mr. Lilienthal and Dr. Smyth have set forth the general princi- 
ples on which a hydrogen bomb would be based without revealing any- 
thing of military importance. To arrive at these principles, we begin to ask 
questions. The first is this: Why are physicists apparently flying from 
uranium, the heaviest of all natural elements, to hydrogen, the lightest? 
The answer was given in 1939 by Nobel prize-winner Niels Bohr and 


Professor J. A. Wheeler of Princeton. They showed that the more stable | 
an element the less promising is the possibility of releasing its energy. | 


The most stable elements lie midway in the table between hydrogen 
and uranium. It would be very difficult to wring energy out of iron, 
for example. The most promising, because they are less stable, are 
hydrogen and the radioactive elements that come after lead. For this 
reason the first bomb was made of uranium 235, easily split by bom- 


*From “Science in Review,” New York Times, January 22, 1950 (Sec. 4, p. E13). 
Reprinted by special permission of Mr. Kaempffert, science editor of the Times. 
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barding it with neutrons to release some of the energy that holds it 
together. 
Principles of Bombs 
This process of releasing energy from uranium or plutonium is called 

“fission,” as every newspaper reader knows at this late day. An atom of 
uranium is broken up. The fragments weigh somewhat less than the 
original mass. What becomes of the rest? It is converted into energy. 
An utterly different principle would be applied in making and explod- 
_ing a hydrogen bomb. Here the physicist deals with what he calls a 
“thermonuclear reaction.” Instead of breaking up an element, as in the 
case of uranium, he builds one. That is, he transmutes hydrogen into 
helium. In this transmutation a little mass is left over. It is converted into 
energy, and it is this energy that would make a hydrogen bomb an even 
i more dreadful weapon than the newest plutonium bomb, which is said 
ito be six times more powerful than the one that all but blotted out 
| Nagasaki. 
| Even without the illuminating studies of Drs. Bohr and Wheeler, 
i hydrogen had long been discussed as a source of energy. The reason 
| was that as early as 1929 physicists had decided that the sun and the 
| stars glow because in them hydrogen is transmuted into helium in a 
‘process which will go on indefinitely. In that year two physicists, 
)R. Atkinson and F. Houtermans, the one English and the other German, 
| showed how a thermonuclear reaction would keep the sun shining for 
(billions of years. Professors G. Gamow and E. Teller of George Wash- 
ington University improved the Atkinson-Houtermans hypothesis. 
} Those scientists were not in the slightest interested in atomic bombs, 
hyet their work will certainly be a guide in devising one. 


Types of Hydrogen 

} The hydrogen with which Atkinson and the rest were concerned is not 
ithe ordinary kind with which balloons are inflated but the heavy kind. 
#There are three kinds of hydrogen, designated by the numbers 1, 2, 3. 
} Hydrogen 1 is the most abundant stuff in the universe. About 99 per cent 
Vof the sun is composed of it. Hydrogen 2 is scarce, hydrogen 3 still scarcer. 
\By changing its nuclear structure the lighter, abundant hydrogen can 
be converted into the scarcer varieties (isotopes). 

’ Ifa bombis to be made in accordance with the Atkinson-Houtermans- 
amow-Teller procedure, two deuterons—that is, nuclei of hydrogen 2— 
must collide at high speed. The collision results in a merger. The result is 
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not just more deuterium (heavy hydrogen 2) but an isotope of helium, , 
the ejection of a neutron and the release of 3.2 million electron volts of : 
energy. 

The Atkinson-Houtermans-Gamow-Teller procedure also demands | 
heat—about 800,000 degrees C., according to Professor Gamow. It is im- : 
possible to reach such a temperature on earth. Furnaces would evaporate : 
long before 100,000 degrees were reached. 

There is still a second procedure which the physicists are undoubtedly! 
considering and which calls for considerable juggling of the three hy- | 
drogens. Ordinary hydrogen (atomic weight 1) is converted into hy- : 
drogen 2 and hydrogen 2 into hydrogen 3. Hydrogen 3 is in turn | 
changed into helium 4 (the ordinary kind) by bombarding it with | 
protons (hydrogen nuclei). It is this conversion of hydrogen into helium 
that can produce a blast. The protons would be captured by hydrogen 3 
to form helium 4. This process would yield eight times more energy 
than does a uranium or plutonium bomb. 

Hydrogen 3 has a weight of 3.01699, ordinary hydrogen a weight of | 
only 1.00785. Since virtually all of the mass of any atom is concentrated 
in the nucleus, this weight, 1.00785, holds good also for the proton (nu- 
cleus of an ordinary hydrogen atom). Together the weights of hydrogen | 
3 and ordinary hydrogen add up to 4.02457. But to make a helium atom | 
or an alpha particle (nucleus of a helium atom) a mass of only 4.0028 is 
needed. So we have 0.02177 left over. It is this excess that is converted into | 
energy—gamma rays (super X-rays) and particles with high velocity. 
The gamma rays and the high-speed particles do the damage. Again 
heat more intense than any ever produced on earth in a furnace is 
required. 

How is the terrific heat to be generated, no matter which process is se- 
lected? The physicists fall back on the plutonium bomb. When this ex- 
plodes there is a blinding flash. In that flash the temperature probably 
reaches 20,000,000 degrees C. | 

If it is possible to convert hydrogen into helium in a flash and excess. 
mass into energy, it will obviously be necessary to use uranium 235 or 
plutonium as so much kindling. Without inconceivably high temper- | 
atures no hydrogen bomb is possible. 


Design of a Hydrogen Bomb 
In the Atkinson-Houtermans-Gamow-Teller process the particular | 
form of hydrogen that could be converted into helium during the flash | 
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that occurs when a uranium or plutonium bomb is exploded is deuterium 
_or heavy hydrogen. As every high-school boy knows, water is a chemical 

combination of hydrogen and oxygen. Combine heavy hydrogen with 
_ oxygen and we have heavy water. 
___ Suppose a bomb is to explode in accordance with the deuteron-deuteron 
| collision principle. According to one school of thought the plutonium 
would be surrounded with a jacket of heavy water. Around this jacket 
, there would be a tamper of material to prevent a premature explosion 
, of the bomb. When the plutonium is set off, there would be an explo- 
| sion, and the generation of intense heat. Particles would fly out with an 
| energy of 100 million electron volts and strike deuterons in the heavy 
| water and transfer energy to them. A fraction of the original explosive 
} energy would be enough to bring about the necessary collisions. Two 
s colliding deuterons would unite to form helium, a light isotope, and 
{ to release a neutron. If there is to be a chain reaction, this neutron must 
' transfer its energy by collision to another deuteron. Such a chain re- 
,action could occur only when the temperature runs into millions of 
4 degrees. 
| American physicists are not certain that such a bomb would work. 
| The reason is that the oxygen in the heavy water would not permit the 
| reaction. Liquid hydrogen would probably be better. 
| Plutonium or uranium 235 explodes spontaneously when it is of a 
critical mass. This critical mass lies somewhere between 2.2 and 220 
{ pounds, with the probability that it is of the order of 20 pounds. The 
f uranium 235 or plutonium is therefore divided in a bomb. The two 
Vhalves are shot together. An explosion follows. But only about one-tenth 
Tof 1 per cent of the plutonium is converted into energy. A hydrogen 
i bomb will do better than that in the way of energy, but it will not be a 
} thousand times more efficient in terms of destruction than a plutonium 
ibomb, as Senator Johnson reported. On the other hand, there is no need 
\to consider masses in a hydrogen bomb, except the plutonium that is to 
jexplode and generate to heat required in the transmutation of hydrogen. 
1 This means that a hydrogen bomb may be of any technically feasible size 
jand weight. 
4 Man used to wonder why the stars shine. Now he knows. He even 
knows how to create a little star on earth, a star that is more baleful than 
any the ancients feared. It is no credit to the society in which he lives that 
e has to call this evanescent, miniature star a bomb and to deplore his 
perverted ingenuity. 
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